Significance and Impact of Study
Introduction:
et al., 2011 al., , Takano et al., 2008 . However, this technique is gaining popularity for SNP 96 detection of plant and insect species (Mackay et al., 2008 , Swisher et al., 2012 , Wetten et 97 al., 2015 . Here we describe the application of HRM analysis of the atpD gene as a rapid 98 identification technique for bacteria, particularly G. quercinecans and B. goodwinii, 99 associated with AOD in Britain.
lower numbers). The optimal primer pair should be able to amplify all strains tested and 119 reveal enough diversity in the target gene for differentiation of species.
121
The atpD primer pair designed and selected for this study (Gq6bF and Gq6bR) could amplify 122 all species tested belonging to the genera Gibbsiella, Brenneria and Lonsdalea (Suppl . table   123 1). A unique melting curve was generated for each bacterial species examined in the HRM 124 analysis indicating the presence of SNPs. While the melting curve generated per strain was 125 specific for that species, it was still difficult to definitively distinguish several strains of (Fig. 3a) and Lonsdalea (Fig. 2) , it is crucial that strains belonging to any of these species found on 179 symptomatic oak can be distinguished from each other in the rapid identification assay. Britain by amplification of partial atpD genes, followed by 'spiking' with the FRB 97 T probe and a high resolution melting step. The assay was performed on each strain in duplicate.
Gibbsiella quercinecans n = 10 ( ), Brenneria goodwinii n = 9 ( ), Brenneria roseae subsp. roseae n = 5 ( ) and Lonsdalea quercina subsp. britannica n = 2 ( ). Each dot represents a single strain (in duplicate) of species associated with Acute Oak Decline (AOD) in Britain: Gibbsiella quercinecans n = 10 (), Brenneria goodwinii n = 9 (), Brenneria roseae subsp. roseae n = 5 () and Lonsdalea quercina subsp. britannica n = 2 ().
Cluster plot was produced from principal components 1 and 2 in an unsupervised mode. Each dot represents a single strain (in duplicate) of Gibbsiella quercinecans n = 10 () and close phylogenetic relatives Gibbsiella greigii n = 5 () and Gibbsiella dentisursi n = 2 ().
Cluster plot was produced from principal components 1 and 2 in an unsupervised mode. Each dot represents a single strain (in duplicate) of Brenneria goodwinii n = 9 () and close phylogenetic relatives Brenneria roseae subsp. roseae n = 5 (), Brenneria roseae subsp.
americana n = 3 (), Lonsdalea quercina subsp. quercina n = 3 (), Lonsdalea quercina subsp.
britannica n = 2 () and Lonsdalea quercina subsp. iberica n = 1 (). Cluster plot was produced from principal components 1 and 2 in an unsupervised mode.
Supporting information:
Supplementary 
Gq = Gibbsiella quercinecans n = 10, Gd = Gibbsiella dentisursi n = 2, Gg = Gibbsiella greigii n = 5, Bg = Brenneria goodwinii n = 9, Brr = Brenneria roseae ssp. roseae n = 5, Bra = Brenneria roseae ssp. americana n = 3, Lqq = Lonsdalea quercina ssp. quercina n = 3, Lqb = Lonsdalea quercina ssp. britannica n = 2, Lonsdalea quercina ssp. iberica n = 1  = nucleotide identical to the Gq reference sequence at that nucleotide position
